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CLAIMS 

1 . A method for forming a thin film magnetic recording media, the method 
comprising: 

generating magnetic nanoclusters: 
crystallizing the magnetic nanoclusters: 

depositing the magnetic nanoclusters onto a substrate to form a thin film of 
magnetic particles thereon, 

2. The method as recited ir; claim 1 , wherein the magnetic nanoclusters are deposited 
onto the substrate after crystallized. 

3. The method as recited hi claim 1 , wherein the substrate is not heated during 
deposition. 

4. The method as recited it i claim 1 ? wherein the magnetic nanoclusters are 
crystallized by being heated in gas phase. 

5. The method as recited in claim 1 , further comprising mixing the magnetic 
nanoclusters with a non -magnetic material. 

6. The method as recited in claim 5. further comprising encapsulating the magnetic 
nanoclusters with the non-magnetic material. 

7. The method as recited in claim 6, wherein the non-magnetic material comprises an 
organic solvent. 

8. The method as recited in claim 6, wherein the non-magnetic material comprises a 
surfactant. 

9. The method as recited in claim 5, wherein the mixing is performed before the 
magnetic nanoclusters are crystallized. 
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1 0. The method as recited in claim 9, wherein crystallizing of the magnetic 
nanoclusters comprises tearing the magnetic nanoclusters and fixing the non- 
magnetic material onto the magnetic nanoclusters. 

5 

11. The method as recited in claim 5, wherein the mixing is performed after the 
magnetic nanoclusters are crystallized. 

12. The method as recited ir claim 1 , further comprising providing a magnetic field 
n o adjacent to the substrate to control the orientation of the magnetic particles upon 

deposition. 

13. The method as recited iii claim 11. wherein each of the magnetic particles has an 
easy axis parallel to a surface of the substrate. 

15 

14. The method as recited in claim 13, wherein the easy axes are parallel relative to 
each other. 

1 5. The method as recited in claim 13, wherein the-easy axes are perpendicular to the 
20 surface of the substrate. 

16. The method as recited in claim 1, further comprising, during depositing of 
magnetic nanoclusters. depositing a non-magnetic material onto the substrate to 
mix with the magnetic r anoclusters. 



25 



1 7. The method as recited hi claim l 7 further comprising rotating the substrate during 
deposition. 
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18. 



An apparatus for forming a thin film magnetic recording medium onto a substrate, 
the apparatus comprising: 

a first chamber having a source for generating magnetic nanoclusters; 



a second chamber co nnected to the first chamber for receiving and crystallizing 

the magnetic nan oclusters; 
a third chamber conr. ected to the second chamber for receiving the crystallized 

magnetic nanochisters and depositing the crystallized magnetic 

nanoclusters ontc » the substrate positioned therein, 
wherein the magnetic nanochisters arc deposited on the substrate after 

crystallized. 

The apparatus as recited in claim 1 8, further comprising a first supplier for 
providing a first non-magnetic material to encapsulate the magnetic nanoclusters. 

The apparatus as recited in claim 19. wherein the first non-magnetic material 
comprises a surfactant. 

The apparatus as recited in claim 20, wherein the surfactant comprises at least one 
of a group consisting of fatty acids, alkyl thiols, alkyl diulfides, alkyl nitrites and 
alkyl isonitiles. 

The apparatus as recited in claim 18, further comprising a rotatable stage for 
holding the substrate in the third chamber. 

The apparatus as recited in claim 18, further comprising a second supplier for 
depositing a second non-magnetic material onto the substrate upon deposition of 
the magnetic nanocrystzls. 

The apparatus as recitec in claim 23, wherein the second non-magnetic material 
comprises at least one of a group consisting of C 5 SiO^isN*, BN and carbon 
hydrogenate polymer. 

The apparatus as recitec. in claim 48, wherein the magnetic material comprises at 
least one of a group consisting of Co, Fe, Ni, Sm, Pt, Cr, Ta, Nd, Pd,^^,^,!*, C, 
P, Ti, W, Mo, Ag, Ru, Au, Nb, Pb,S>y. 
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26. The apparatus as recited in claim 25, further comprising at least one of a group 
consisting of a binary alloy and a ternary alloy of the magnetic material. 

27. A thin film magnetic recording medium comprising: 
a substrate; 

a magnetic thin film layer disposed on the substrate, wherein the magnetic thin 

film layer has magnetic particles isolated by a non-magnetic content, 
wherein the magneti : particles are formed on the substrate after ciy^tallizatidn. 

28. The thin film magnetic recording medium as recited in claim 27, wherein each of 
the magnetic particles h;is a magnetic easy axis that is anisotropically orientated. 

29. The thin film magnetic recording medium as recited in claim 27, wherein the 
is magnetic particles havir.g a dimension of less than about S nm. 

30. The thin film magnetic recording medium as recited in claim 29, wherein the 
magnetic particles havir tg a distribution width of less than about 1 0%. 

20 31. The thin film magnetic recording medium as recited in claim 27. wherein the non- 

magnetic content comprises at least one of a group consisting of fatty acids, alkyl 
thiols, alkyl diulfidcs, alJcyl nitriles and alkyl isonitiks. 

32. The thin film magnetic recording medium as recited in claim 27, wherein the non- 
25 magnetic content comprises at least one of C, Si02 5 Si^* BN and-carbon 

hydrogenate polymer. 

33. The thin film magnetic recording medium as recited in claim 27, further 
comprising a protective overcoating disposed on the magnetic thin film layer. 
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